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Utilizing potential weed pressures to improve efficiency of weed
management programs
Abstract
Currently, Iowa farmers have no convenient method for reliably determining weed pressures in a field. It is
difficult to establish an efficient weed management program without a realistic estimate of weed pressure. As a
result, many farmers may apply more herbicides than are necessary to achieve adequate weed control. This
practice may result in excessive production costs or degradation of the environment due to erosion or overuse
of herbicides.
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Utilizing potential weed pressures to improve 
efficiency of weed management programs 
Background and goals 
Currently, Iowa farmers have no convenient 
method for reliably determining weed pres­
sures in a field. It is difficult to establish an 
efficient weed management program without 
a realistic estimate of weed pressure. As a 
result, many farmers may apply more herbi­
cides than are necessary to achieve adequate 
weed control. This practice may result in 
excessive production costs or degradation of 
the environment due to erosion or overuse of 
herbicides. 
Potential weed pressure is determined largely 
by the number of weed seeds in the soil and 
their distribution within the soil profile. The 
seedbank's diversity and size is generally de­
termined by the field's history; seeds of annual 
weeds are dominant because most Iowa fields 
have been in continuous row-crop production 
(which disrupts the life cycles of perennial 
weeds) in recent history. Because of past 
successes in weed control, many fields in Iowa 
have a relatively small weed seedbank. In a 
recent study, 68 percent of fields selected for 
weed management demonstrations had weed 
populations so low that corn yields were not 
reduced even when no efforts were made to 
control weeds. 
Seedbanks fluctuate continuously as new weed 
seeds are introduced and others are lost due to 
germination or decay. In one study, a seedbank 
declined substantially following five years of 
good weed control, but it increased rapidly 
once the level of weed management was re­
duced. Because the level of inputs required to 
maintain effective control is directly related to 
the size of the weed seedbank, the effective­
ness of alachlor declined rapidly over a five-
year period because of a buildup in the size of 
the seedbank. 
Clearly, farmers need better information in 
order to improve the effectiveness of their 
weed control decisions. A reliable soil test 
procedure to predict weed pressures would 
allow growers to modify their weed manage­
ment programs to match weed problems, just 
as soil sampling and testing has become an 
almost universally accepted practice for deter­
mining soil nutrient availability. 
Thus, this project evaluated the feasibility of 
using weed seedbanks as a prediction tool in 
developing more efficient weed management 
programs. The objectives included 
•	 determining the relationship between the 
size of the weed seedbank, production 
practices, and weed populations; 
•	 determining the variability of weed pres­
sures between fields and within fields; and 
•	 developing a weed management system 
that bases inputs on the potential weed 
pressure in a field. 
Approach and methods 
The project involved ten farms in Butler County 
that are part of the Integrated Farm Manage­
ment Demonstration Program (IFMDP); this 
cooperation allowed investigators access to 
detailed crop records for each of the farms, 
which ranged in size from 205 to 865 acres. 
The IFMDP was initiated in 1988 to demon­
strate potential increases in profitability through 
the use of crop enterprise recordkeeping, inte­
grated nutrient management, and integrated 
pest management. 
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Investigators sampled soils from fields fol­
lowing the 1990 crop harvest. Fields were 
subsampled according to differences in soil 
types within fields. The number of samples 
within a field ranged from two to seven. Each 
sample was composed of 20 cores 0.75 inch in 
diameter taken to a 4-inch depth. The samples 
were air dried; then weed seeds were counted 
using a method involving soil dispersion, 
screening, and repeated decanting to separate 
seeds from soil particles and other organic 
material. 
Investigators also evaluated the reliability of 
greenhouse germination tests in determining 
the size of the seedbank. In this part of the 
study, fields on two farms were sampled as 
previously described, except that 200 cores 
per sample were collected. A portion were 
stored at room temperature for three months; 
the rest were allowed to undergo freezing and 
thawing. In February 1991, samples were 
weighed, placed in flats, and then watered and 
maintained for three weeks in a greenhouse. 
Investigators identified and counted weed seed­
lings, allowed the flats to dry, and repeated 
these steps three times. Then they compared 
weed germination to seed counts from the soil 
samples. 
Weed populations in fields were determined at 
planting time and throughout the 1991 grow­
ing season. Farmers agreed to leave four areas 
in each field to serve as weedy checks. Areas 
were marked with flags to indicate where 
herbicide sprayers should be turned off, leav­
ing a 30-foot check area. Preplant weed popu­
lations were determined prior to tillage or 
herbicide application, and weeds were counted 
in ten 30-square-foot areas. 
The final aspect of the study evaluated the 
relationship between weed populations in fields 
and past production practices. Crop enterprise 
records provided information for the three 
years prior to the study. Evaluation of produc­
tion practices included crop rotation, tillage, 
row cultivation, crop scouting information re­
garding weed populations, and herbicide costs. 
The correlation between weed populations and 
these factors was then evaluated to determine 
whether field history could be used to predict 
weed populations. 
Findings 
The average seed counts for farms in the study 
ranged from 113 million to 613 million seeds 
per acre. There was as much variation in size 
of the weed seedbank within individual fields 
as there was between different fields. 
In addition, the investigators found no strong 
correlation between seedbanks and produc­
tion practices. Although many growers be­
lieve that reduced tillage leads to increased 
weed problems, the number of tillage trips 
made and the cost of herbicides applied showed 
little relationship to the seedbank. Further­
more, intensive weed management programs 
did not appear to reduce the size of the seedbank. 
To evaluate the potential for utilizing the 
seedbank to predict weed populations in the 
field, investigators compared the size of the 
weed seedbank to preplant weed populations. 
Normally, preplant weed populations would 
not be a good indicator of weed pressure be­
cause only a small percentage of potential 
weeds have germinated at the time of planting. 
However, prolonged wet weather delayed 
planting in 1991, allowing soils to reach tem­
peratures favorable for weed germination prior 
to planting. Thus, the investigators believe 
that preplant weed populations provided a 
good estimate of weed populations in these 
fields. 
Although the relationship between size of the 
seedbank and grass weed populations was 
stronger than that with broadleaf weeds, the 
association between seedbank and either weed 
type was too weak to use as a predictor of weed 
pressure. The extreme variability in size of the 
seedbank within individual fields is a limiting 
factor in the use of this technology. 
Investigators also evaluated the relationship 
between weed populations and information 
recorded by field scouts regarding weed popu­
lations and weed control. There was little 
relationship between weed control ratings from 
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previous seasons and the size of the seedbank. 
Again, the variability in the seedbank, in addi­
tion to inadequate scouting information, is 
believed to be the cause of the poor relation­
ship between these factors. 
Seed extraction is a laborious and time-con-
suming task. Thus, greenhouse tests were 
conducted to determine whether greenhouse 
germination tests would provide a reliable 
estimate of the weed seedbank. These tests 
accounted for approximately 60 percent of the 
grass seeds found in the seedbank, whereas 
less than one-third of the broadleaf seeds ger­
minated in the greenhouse (see Table 1). Freez­
ing soil samples prior to placement in the 
greenhouse increased broadleaf germination 
three-fold over samples stored at room tem­
perature; freezing had little impac1: on grass 
germination. 
There was a fairly strong correlation between 
seedbank determination by counting ;and green­
house growout tests, indicating that such tests 
may hold potential as an alternative to seed 
extraction and counting. In these studies, 
greenhouse growouts underestimated the size 
of the seedbank, possibly because no attempt 
was made during seed extraction and counting 
to differentiate between viable and nonviable 
seeds. Another factor accounting for the un­
derestimation may have been the effect of seed 
dormancy. In a related study, sampling fields 
in spring rather than fall improved the accu­
racy of greenhouse germination tests for mea­
suring seedbanks. Exposing soil samples to 
freeze-thaw cycles increased germination of 
broadleaf seeds but probably did not totally 
release dormancy. 
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In summary, measurements of the weed 
seedbank do not appear to be an accurate tool 
for predicting weed populations. Although the 
extreme variability of seedbanks within indi­
vidual fields is the primary drawback, re­
searchers in Colorado have developed an Eco­
nomic Threshold Model for weed manage­
ment that bases decision making on weed 
seedbank measurements. Their system was 
developed on furrow-irrigated fields smaller 
and more uniform than the fields in this study, 
however. The precision of seedbank measure­
ments could probably by improved by divid­
ing fields into smaller units for samples and 
increasing the number of subsamples collected. 
Still, the cost and time demands of this type of 
sampling would be prohibitive. 
In addition, the information on weed infesta­
tions provided to farmers by crop scouts is too 
superficial to be useful; in fact, the scouting 
information and the actual weed seedbanks 
and populations showed little correlation, pos­
sibly because of the methods used to evaluate 
the weed pressure. Fields are generally given 
an overall weed control rating, and scouts 
seldom attempt to delineate variation in weed 
populations within the field. The use of field 
maps to better portray weed infestations would 
be helpful. 
This study reinforced the findings of the IFMDP 
weed management demonstration project: 
approximately 30 percent of the fields evalu­
ated in the study had relatively low weed 
populations, providing growers an opportu­
nity to use management approaches that rely 
on fewer inputs and save money while taking 
little risk of yield losses if the management 
approach failed to provide complete weed 
control. 
Implications 
Investigators consider a better understanding 
of soil weed seedbank and weed population 
dynamics critical in order to develop more 
efficient weed management systems. Without 
this knowledge, it is impossible to determine 
the role that weeds left in the field play in 
future weed problems. Moreover, growers 
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are unlikely to accept the concept of economic 
threshold levels until these management tools 
take into consideration the economic impact 
resulting when weeds are allowed to go to seed 
and produce future generations. 
Growers and consultants will have increased 
opportunities to use weed pressure assessment 
as part of a management program as they move 
toward greater use of post-emergence herbi­
cides, because weeds can be rapidly assessed 
before a decision is made whether to apply a 
herbicide. 
This study indicates the importance of sam­
pling an entire field because it shows the 
variability within a single field. Ultimately, 
growers may be able to reduce herbicide use 
by treating only those areas of the field with 
populations warranting control. 
The results of this project will be used in 
extension programming to illustrate the im­
portance of considering weed populations in 
weed management decision making. In addi­
tion, investigators will begin to develop rec­
ommendations for a systematic sampling pro­
cedure to evaluate weed populations. Grow­
ers, consultants, and others involved in mak­
ing weed management decisions will be intro­
duced to this sampling technique. 
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